Increased adipose tissue expression of Grb14 in several models of insulin resistance.
Grb14 is an effector of insulin signaling, which directly inhibits insulin receptor catalytic activity in vitro. Here, we investigated whether the expression of Grb14 and its binding partner ZIP (PKC zeta interacting protein) is regulated during insulin resistance in type 2 diabetic rodents and humans. Grb14 expression was increased in adipose tissue of both ob/ob mice and Goto-Kakizaki (GK) rats, whereas there was no difference in liver. An increase was also observed in subcutaneous adipose tissue of type 2 diabetic subjects when compared with controls. ZIP expression was increased in adipose tissue of ob/ob mice and type 2 diabetic patients, but it did not vary in GK rats. Hormonal regulation of Grb14 and ZIP expression was then investigated in 3T3-F442A adipocytes. In this model, insulin stimulated Grb14 expression, while TNF-alpha increased ZIP expression. Moreover, the insulin-sensitizing drugs thiazolidinediones (TZDs) decreased Grb14 expression in 3T3-F442A adipocytes. Finally, we investigated the dynamic regulation of Grb14 expression in ob/ob mice in several conditions improving their insulin sensitivity. Prolonged fasting and treatment with metformin significantly decreased Grb14 expression in peri-epidydimal adipose tissue, while there was only a trend to a diminution after TZD treatment. Taken together, these results suggest that the regulation of Grb14 expression in adipose tissue may play a physiological role in insulin sensitivity.